London, 1830.
On the importance of the subject of aneurism and wounds of the great vessels of the human body, we need scarcely dwell. It is to surgery what fever is to physic, nay more, it is almost its alpha and omega. On an intimate acquaintance with the physiology and pathology of the arteries depends the doctrine of inflammation, that essential dogma which has so long and so often convulsed the schools, which has raised to power and shaken to their foundation the successive dynasties of Humorist and Solidist, the tyrannies, if we may use such an expression, of the great masters, of Boerhaave, of Cullen, and of Hunter. The surgeon who is acquainted with the nature of the diseases and accidents to which the arteries are liable will certainly prove a benefactor to humanity ; the man who is not so and yet lias the responsibility of such cases imposed on him in practice, is as certainly a curse.
Who can peruse the serio-comic anecdotes in the works of John Bell, without feeling a shudder creep over his mirth at the satiric picture of an ignorant surgeon, so happily delineated by the powerful graver of that able man ! Fortunately the objects of such satire are daily becoming more and more scarce, and the great body of the profession are possessed of a general degree of information on these topics which pleasingly contrasts with the ignorance of " sixty years since."
Mr. Guthrie's work is divided into two parts, not altogether unconnected, but yet in many points distinct. The first comprises the diseases of arteries, the second their injuries. The object of the former is, according to our author, " to demonstrate the value and importance of that portion of the pathological collection in the museum of the Royal College of Surgeons which relates to the subject of aneurism ; and to prove that the labours and researches of Mr. Hunter anticipated nearly all the observations which have been made by his contemporaries and successors." In the latter Mr. G. has entered more fully into the consideration of the nature and treatment of wounds of arteries, and illustrated these points by observations and cases which occurred during the late war in Portugal, Spain, France, and the Netherlands. The matter contained in the volume has been for many years announced as preparing for the press, but although it has not hitherto appeared in print, it has been annually promulgated in our author's surgical lectures ; and if delayed it has certainly not been withheld. Our narrow limits not permitting us to notice the whole, nor even the greater pari, of the work in the present num--Medico-chiuuiigical Review.
[June ber, we shall pass at once to the subject of wounds and injuries of arteries, and reserve that of aneurism for another and early opportunity.
Mr. Guthrie commences with a remark of much value, though too often neglected by physiologists and surgeons, viz. that the analogy between wounds of the arteries in animals and in man, however specious, is not satisfactory ; because neither are the consequences similar, nor is the reparative process adopted by nature the same. We all know with how much difficulty aneurism is produced in the lower animals, with how much facility it occurs in the human species. Nature is all powerful in arresting haemorrhage in the former, but no judicious surgeon will trust to her efforts alone in the wounds of arteries in the latter; here art must come to the assistance of Nature in the most effective manner that the state of the case will permit. After noticing briefly but succinctly the phenomena observed to succeed the infliction of wounds on the arteries in man and other animals, and giving an abreg6 of the opinions of writers, on the steps pursued by Nature for the suppression of haemorrhage, from Galen and Celsus down to Dr. Jones, Mr. Guthrie proceeds to deliver his own opinions.
" I must observe, in regard to the observations which follow, that they have been deduced from others made on man, suffering from different states of injury, which the opportunities offered to me duripg the Peninsular war allowed me to make on an extensive scale. Some points have been corroborated by experiments made on animals ; and I shall here acknowledge my obligations to Mr. Sewell, of the Royal Veterinary College, and to Mr. F. Thomson, who undertook several of them, and gave themselves much trouble to ascertain the objects I had in view.
In the different theories I have noticed, and especially in that of Dr. Jones, it does not appear that the gentlemen who proposed or maintained them have ever conceived that there was a difference in the means employed by nature, according to the size of the artery injured or divided ; that the difference of structure between an artery, such as the carotid or the inguinal, and the tibial or the radial, could cause any deviation from the process they described as taking place, and as they presumed in one invariable manner in all arteries. I shall venture however to say, that on the size and variation of structure of the artery, the process employed by nature essentially depends ; that it is not the same in large, as in small arteries ; and that it is not even quite the same in the upper and lower ends of the same artery.
An artery of moderate dimensions, such as the tibial or brachial, and particularly all below these in size, are in general capable by their own intrinsic powers of arresting the passage of the blood through them without any assistance from art, or from the surrounding parts in which they are situated. This overthrows at once the whole theory which relates to the sheath of the vessel and its offices, and in a great measure to the importance derived from the formation of an external coagulum." 223.
As it mostly happens that patients do not choose to bleed to death for the pure love of science, nor surgeons avoid restraining haemorrhage on their own or their patients' accounts, so we seldom have an opportunity of seeing the processes of nature in human beings, undisturbed by the interference of art. Mr. Guthrie, however, deems it odd ratiocination to bleed an animal until it dies, in order to determine how a bleeding was suppressed, which in point of fact was never suppressed at all.
" In my work on Gunshot Wounds, 1 have related the case of a soldier, who had his arm carried away by the bursting of a shell at the seige of Ciudad Rodrigo, and who was brought to me shortly afterwards. The axillary artery becoming brachial was torn across, and hung down lower than the other divided parts, and pulsated up to the very extremity. Pressed and squeezed in every way between my fingers in order to make it bleed, it still resisted every attempt, although apparently by the narrowest possible barrier, which appeared to be at the end of the artery, and formed by its contraction. The canal was marked by a small red point, to which a very slight and thin layer of eoagulum adhered, the removal of which had no influence on the resistance offered by the end of the artery to the passage of blood through it. In another case of a similar character, I cut off the end of the artery at less than an eighth of an inch from the extremity, when it bled with its usual vigour. In both, the vessel for that distance was contracted, so as to leave little or no canal at its orifice, and what there was, was filled by a pin-shaped coagulum." 224.
If in amputation at the wiist the radial or ulnar arteries be allowed to bleed until they cease to do so, the jet subsides into a stream, and the latter gradually diminishes until it ceases altogether; the extremity of the vessel being covered by a layer of coagulum of greater or less thickness. Some retraction of the artery must take place in such cases, but it cannot be fairly estimated. On examination after death or amputation the contiaction of the vessel is evident, as well as the formation of a very slight external eoagulum, extending into the canal of the artery. In these cases the sheath of the vessel can do nothing, for there is none ; nor does any internal coagulum, strictly speaking, exist; nor in the instance of such moderate sized arteries does the diminished power of the circulation go for much. Although he has thus established the fact, that second-rate arteries in the extremities will cease to bleed, without the assistance of surroundiug parts, Mr. Guthrie by no means intends to assert that they cannot and never do receive any ; on the contrary, lie is aware that in a great number of instances the reverse is the fact.
After remarking that the power of the heart over the circulation is egregiously over-rated, Mr of a thigh, which had been struck by a cannon ball, so little supported by coagulum, and yet so much closed) as to lead to the belief, that in some instances the extremity of it may be closed by similar means, a conclusion which analogy would lead us to, if observation were wanting. In all successful cases, the retraction of the artery leaves a space occupied by a coagulum, which also in an artery of this size fills up the contracting opening, which is in a circular direction, just within the ragged edges, which when they exist do not themselves contract, because the continuity of fibre is wanting. The continued contraction of the artery expels the external coagulum, and this operation is assisted by the lymph effused from the cut edges and from the coats of the vessel; so that in a few days the whole of the coagulum is removed with the purulent discharge from the part; and the place it would occupy, the orifice of the artery, and the surrounding parts for at least an inch in extent, arc filled up and covered by a yellowish green-coloured matter, very distinct in appearance from the neighbouring parts. On the examination of a wound after death or amputation, in which it was known that a great artery had been divided, I have always from this appearance pointed out the situation of the extremity of the artery.
The contraction of the divided end of the artery is confined in the first instance to its very extremity, so that the harrier opposing the flow of blood is formed by this part alone, as I proved by cutting it off in the. case mentioned, page 224. This contraction goes on however increasing for the space of an inch, and the inside of this contracted inch of the vessel is filled up with an internal coagulum, which takes the shape of and adheres to the inside of the artery, rarely extending as far as a collateral branch, or under almost any circumstances beyond a couple of inches. Towards the extremity of the artery it adheres firmly, so as to form a real substantial obstacle to the flow of blood through it. The very orifice of the artery on the outside of this is covered by the yellowish green-coloured matter or lymph, which ultimately becomes organized. These processes are continued long after the wound is healed. The artery generally goes on diminishing and contracting up to its first large branch, so that of four or five inches, two or three will be impervious, the remaining part very much contracted, although perhaps still permeable by a probe. The accompanying nerve, where there is one, lias just done the reverse, the cut extremity having become enlarged or bulbous, and gradually diminishing as it is traced upwards, until it becomes of its proper size." 248.
Mr. Guthrie observes, that it is a very curious and interesting fact, that the lower end of a divided artery is more prone to secondary haemorrhage than the upper; so much so indeed, that when it occurs after having been arrested for a period of four hours, it takes place in all probability from the lower end. This may always be known by the darker colour of the blood, and by its welling out in a continuous stream without any arterial impulse. Mr Many other reflections occur to me, but I hasten to a conclusion, drawing attention to the two principal points of the memoir. First, the rupture of the principal artery of a limb, occasioned by a fracture, and followed by an extravasation ol arterial blood round the broken bone. Secondly, the rupture of the principal artery of a limb caused by a musket ball, followed by an extravasation of arterial blood, having in both cases the character of an aneurismal tumour. This complication of injuries, either of which alone would be serious, had never till now been cured but by amputation.
The ligature of the principal artery of the limb, made at some distance from the wound, and between it and the heart, will 1 believe prevent the necessity of this cruel mutilation.'" 282.
Previous to making any comments on the preceding case and observations, Mr. Guthrie details the particulars of seven cases of wounded artery. We shall give a skeleton account of them. In the 1st the anterior tibial artery was wounded by a ball on the 16th of May. On the 15th of June secondary hemorrhage, for which the femoral artery was tied. Hemorrhage again took place on the 5th, 6th, and 27th of July?the limb was amputated, and the patient died. The muscles on the back of the leg were nearly gangrenous.
In the second case the wound was in the calf?secondary hemorrhage eight days afterwards with injection of the limb?femoral artery tied?hemorrhage again? amputation?death. The posterior tibial had been injured and sloughed.
In case 3, musket-ball passed through the thigh?aneurismal swelling?usual operation?matter collected in the thigh and a counter opening was made from which there was hemorrhage, which was arrested by pressure, returned, and amputation was performed. Patient died. The artery had not been wounded in the first instance, but become involved in the disease of the neighbouring parts.
In case 4, musket-ball entered a little in front of the left trochanter major, between the rectus and vastus externus, struck and flattened the os femoris, passed underneath the anterior edge of the glutaji and along the ilium for three inches, and lodged in the posterior part of the belly of the glutaius maximus, from whence it was cut out next day. Much blood was lost at the time?on the 15th day violent hemorrhage from the posterior wound, which on the employment of pressure, continued going on internally, and produced an aneurismal swelling?on the 18th day another profuse hemorrhage?incisions made to enlarge the wound, blood sponged out, two large branches of the gluteal artery tied at each extremity by the needle, and a large vessel close upon the bone which had furnished the bleedings treated in the same manner. The patient nearly sunk from exhaustion during the operation, and died the next day. No adhesion of the parts had taken place.
In case 5, a musket-ball broke both bones of the left leg?incisions were necessary?erysipelas and hospital gangrene followed?about a month alter the injury hemorrhage from a spot two inches and a half above the ankle-joint. The anterior tibial was tied an inch and a half above the bleeding part, and all did well.
In case 6, a musket-ball wounded the left femoral artery a little below Poupart's ligament?on the 11th day slough separated from the wound with frightful hemorrhage. The Next morning the limb was injected with blood, florid blood issued from both openings, and on passing the finger into the outer one a sort of aneurysmal tumour could be felt, on pressing which against the fibula the hemorrhage ceased, indicating that the peroneal artery was in all probability the only vessel wounded.
Mr. Guthrie cut down through the calf of the. leg, found the parts in all states be-, tween sphacelus and perfect health, and after being obliged to make a transverse iueision in addition to the longitudinal one of seven inches in length, succeeded in, securing the vessel, but not separately, with a needle. The hemorrhage never returned, kindly suppuration took place, and in three months the wound was entirely healed. The If again an artery be completely divided, the appearances described by Mr. Guthrie in the commencement of this article will be observed. If only a part be torn, cut into, or slough, the patient will generally bleed to death, unless assistance be obtained; the musket or other ball having no effect on the walls of the artery different from any other instrument. Where a part of the vessel remains uncut, the opening made by the sword or ball, if small, becomes round from the unequal contraction of the artery. If the vessel be merely slit up the sides of the opening will come in contact, so as not to be very perceptible if the artery be coinpressed above, and no blood be allowed to pass through it. In such cases of imperfect division the only proper operation is to tie the vessel above and below.
When, in the third place, a cannon shot strikes a limb and bruises it most severely ?without carrying away any part, the great artery may not only be ruptured in one spot, but its internal coat may be injured in several. In one case related by Mr. Guthrie, the posterior tibial and fibular arteries were torn across, and the popliteal was closed by coagulable lymph thrown out from a rupture of the internal coat at this part. If an artery be wounded in man by a sharp cutting instrument, to the extent of one-fourth of its circumference, or even less, Mr. Guthrie believes that the process of cure always takes place through inflammation, and by obliteration of that part of the canal of the vessel. In proof of this he mentions a case of pike-wound in the direction of the brachial artery, after which no pulse could be felt for some time at the wrist, and the pulsation of the brachial below the wound continues imperfect.
" I consider myself then warranted in saying, first, that when an artery is injured by a ball, hut not torn or bruised to such an extent as to destroy the continuity of the vessel, inflammation is the only result; secondly, that when the artery is cut or divided, the processes I have described take place ; thirdly, that in some cases, particularly where the injury is inflicted by cannon shot, the internal coat may be torn in one or more places above the part where it is divided, constituting a barrier to the flow of blood from the part; but it must be recollected that this barrier is formed at a very early period. I much doubt whether blood would pass through Buch an artery: I am sure that it would not do so twenty-four hours after the injury. The impulse or power of the heart or circulation is as nothing when the inner coat of an artery is injured, and has inflamed so as to throw out coagulable lymph. It invariably arrests the circulation and obliterates the artery.
In all cases in which an artery is seen pulsating on the surface or other part of a wound, the obstacle to the bleeding is found to exist in the very extremity of the vessel: let only one-sixteenth part of an inch be cut off, and the blood immediately. In all cases of ha;morrhage from the throat, which cannot be suppressed without tying the carotid artery, Mr G. would tie the external, as being nearer the bleeding branch. If this fails, he would tie the internal or common carotid also.
In bleeding wounds of the hand or foot, dilate the wound and tie the vessel, or if this is impracticable or unsuccessful, compress the principal trunks and the wound itself. The ulnar artery in the palm should always be tied when wounded, for the deeper seated radial, compression should be tried. If this be not allowed by the swelling cf the hand, first tie the radial, then the ulnar, and if these operations fail, a clean and decided incision is to be made in the line of the wound, from the annular ligament to the finger (avoiding the flexor tendons), and down to the metacarpal bone, which bone, and the finger is, if'necessary, to be removed ; by which space will be obtained to see the bleeding vessels. The hand or foot should only be amputated as the very last resource. Such are the rules laid down by Mr. Guthrie in cases of wounds of the hand or foot. Some very good remarks are offered on wound of the brachial artery in bleeding, and then the precepts already inculcated in different parts of this article are summed up together, in the form of 24 aphorisms or "conclusions." We wish we had space for their insertion. A chapter ori aneurism by anastomosis, and one on the mode of performing the various operations on the arteries, conclude this valuable work.
Here we must end, not for want of matter, but deficiency of room. After the copious account we have given of a portion of Mr. Guthrie's book, it would be a work of supererogation to say that we think it deserving of very attentive perusal. Surgeons will derive much information and correct principles from studying its contents, which we recommend all to do. In our next Number we shall analyze that portion which treats of the diseases of arteries.
